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,QWURGXFWLRQ
(QHUJ\HIILFLHQF\KDVEHFRPHDSULRULW\IRUGHVLJQHUVDQGDUFKLWHFWVLQWKHODVWGHFDGHZKLFKLVDVVRFLDWHGZLWK
IRVVLO HQHUJ\ FULVLV  ,Q KXPLG WURSLFV WKH  ODUJHVW SRUWLRQ RI HQHUJ\ LV XVHG WR IXOILOO WKHUPDO FRPIRUW DQG DOVR
EXLOGLQJRSHUDWLRQV\VWHP8QGHUVWDQGLQJDQGLGHQWLI\LQJWKHWKHUPDOSHUIRUPDQFHRIEXLOGLQJVDQGLWVIDFWRUVZKLFK
DIIHFWWKHFRROLQJORDGEHFRPHVLPSRUWDQWLQRUGHUWRPDNHHQHUJ\HIILFLHQF\HIIRUWV)RUH[DPSOHDUWLILFLDOOLJKWLQJ
LVRQHRI FDXVHV WR LQFUHDVHFRROLQJ ORDG $OGDZRXGDQG&ODUN7KHUHIRUH LPSURYLQJ WKHRSHQLQJ UDWLR LQ
RUGHUWRFDSWXUHGD\OLJKWLQURRPLVRQHVROXWLRQWRGHFUHDVHWKHFRROLQJORDG
7KH WHUP RI HQHUJ\ HIILFLHQF\ LV WR XQGHUVWDQG WKH XVLQJ RI ORZ HQHUJ\ ZLWKRXW FRPSURPLVLQJ EXLOGLQJ¶V
SHUIRUPDQFH ,W FDQ EH DFKLHYHG E\ UHGXFLQJ XQQHFHVVDU\ HQHUJ\ LQ WKH EXLOGLQJ LPSURYLQJ EXLOGLQJ HQYHORSH
GHVLJQ XVLQJ HQHUJ\HIILFLHQW DSSOLDQFHV HQHUJ\ PDQDJHPHQW DQG DOVR XVLQJ UHQHZDEOH HQHUJ\ VRXUFHV /RZ
HQHUJ\EXLOGLQJGHVLJQEHFRPHV DQ DWWULEXWH IRU LPSURYHPHQW RI WKH HQYLURQPHQW IXOILOO WKHRFFXSDQW¶V FRPIRUW
PDLQWDLQLQJLQGRRUDLUTXDOLW\DQGHQHUJ\VDYLQJV:DQJHWDO
(QHUJ\HIILFLHQF\FDQEHDSSOLHGIRUDQHZEXLOGLQJRUWKHEXLOGLQJWKDWKDVEHHQHVWDEOLVKHGH[LVWLQJEXLOGLQJ
7KHEXLOGLQJXVXDOO\XVHDLUFRQGLWLRQLQJIRUIXOILOOWKHRFFXSDQW¶VFRPIRUW,765HFWRUDWHEXLOGLQJDVDFDVHVWXG\
ZKLFKKDVDQHIIRUWWREHHQHUJ\HIILFLHQF\EXLOGLQJRUORZHQHUJ\EXLOGLQJ6SDFHVRI,765HFWRUDWHEXLOGLQJKDYH
EHHQFRQGLWLRQHGXVLQJDLUFRQGLWLRQLQJH[FHSWYRLGVWDLUVDQGFRUULGRUV
6HYHUDO PHWKRGV DUH XVHG WR DFKLHYH HQHUJ\ HIILFLHQF\ IRU EXLOGLQJ 2QH LV TXDQWLILFDWLRQ RI HQHUJ\
4XDQWLILFDWLRQRIHQHUJ\LVWKHEDVLVRIDPHWKRGWRGHWHUPLQHWKHHQHUJ\SHUIRUPDQFHRIDEXLOGLQJ4XDQWLILFDWLRQ
RIWKLVHQHUJ\VHUYHVDVDQLQGLFDWRURIHQHUJ\XVHRIDEXLOGLQJ:DQJHWDO:DQJHWDOGHVFULEHVWKH
HQHUJ\ SHUIRUPDQFH DVVHVVPHQW IRU H[LVWLQJ EXLOGLQJV DV WKH HQHUJ\ TXDQWLILFDWLRQPHWKRG (40$FFRUGLQJ WR
:DQJHWDO(40ZDVFODVVLILHGLQWRWKUHHILUVW LVFDOFXODWLRQEDVHGVHFRQGLVK\EULGPHWKRGDQGWKLUGLV
PHDVXUHPHQWEDVHG ,Q WKLV VWXG\ DVVHVPHQW IRUTXDQWLI\LQJ WKHHQHUJ\ LV FDUULHGE\FDOFXODWLRQ EDVHGZKLFK LV
EDVHGRQG\QDPLFWKHUPDOVLPXODWLRQ
%XLOGLQJHQHUJ\SHUIRUPDQFHLVLQIOXHQFHGE\VL[IDFWRUV7KHVHIDFWRUVDUHFOLPDWHEXLOGLQJHQYHORSHHQHUJ\
V\VWHPVDQGEXLOGLQJVHUYLFHVEXLOGLQJRSHUDWLRQDQGPDLQWHQDQFHWKHRFFXSDQW
VDFWLYLWLHVDQGEHKDYLRUDQGDOVR
GHVLUHGLQGRRUTXDOLW\:DQJHWDO &KXDHWDOKDVSURSRVHGWHFKQLFDOUHYLHZIRUHQHUJ\HIILFLHQF\
DVVHVPHQWLQH[LVWLQJEXLOGLQJVWKDWXVHVDLUFRQGLWLRQLQJ7KHILUVWWHFKQLTXHLVWRUHYLHZQRYHOFRROLQJGHYLFHVWKH
VHFRQGLVWRGRLQQRYDWLYHV\VWHPLQWHJUDWLRQDQGHQJLQHHULQJGHVLJQVDQGWKHWKLUGLVWKHRSHUDWLRQDOPDQDJHPHQW
DQGFRQWURO
7KH ILUVW VWHS LVEXLOGLQJVLPXODWLRQV WKDWHYDOXDWHHQHUJ\HIILFLHQF\ LQ,765HFWRUDWHEXLOGLQJ7KHVLPXODWLRQ
SXUSRVHLVWRGHWHUPLQHWKHUPDOSHUIRUPDQFHRIEXLOGLQJVGXULQJD\HDU%DVHGRQWKHWKHUPDOSHUIRUPDQFHGDWD
IDFWRUV FDQ EH LGHQWLILHG WKDW LQIOXHQFH FRROLQJ ORDG DQG GHWHUPLQH WKH HQHUJ\ HIILFLHQF\ RSSRUWXQLWLHV 5HVHDUFK
0HWKRG
5HVHDUFKPHWKRG
$ %XLOGLQJ WKHUPDO SHUIRUPDQFH¶V GDWD RI ,76 5HFWRUDWH EXLOGLQJ KDV EHHQ WKURXJK VLPXODWLRQ 6LPXODWLRQ
WKURXJK(FRWHFWVRIWZDUHYHUVLRQLVXVHGWRREWDLQGDWDRIFRROLQJORDGVGXULQJRQH\HDUDQGDOVRKRXUO\JDLQV
(FRWHFW KDV EHHQ XVHG ZLGHO\ VXFK DV %DNDU DQG $EGXOODK   WR VLPXODWH WKHUPDO SHUIRUPDQFH RI RIILFH
EXLOGLQJV LQ0DOD\VLD&KURQLV HW DO <DQJHW DO   DOVRXVHG(FRWHFW WR DQDO\VLV RI VRODU SDWK VRODU
UDGLDWLRQDQGVRODURUELW
,Q RUGHU WR REWDLQ VLPXODWLRQ UHVXOWV LQSXW GDWDV DUH QHHGHG 7KH\ DUH FOLPDWH¶V GDWD EXLOGLQJ GHVFULSWLRQV
OLJKWLQJHOHFWURQLFVHTXLSPHQWVDQGRFFXSDQW¶VDFWLYLW\LQURRPV$OORIGDWDVKDVEHHQREWDLQHGWKURXJKILHOGVWXG\
WKDWZDVFRQGXFWHGLQ$XJXVW$FFRUGLQJWRVXUYH\EXLOGLQJRSHUDWLRQDOLVDVVXPHGWREHKRXUVIRUDGD\
RUDWDPSP
%DVHGRQ VLPXODWLRQ UHVXOWVGXULQJD\HDU WKHKRWWHVWPRQWKVDUHREWDLQHGZKLFK UHFHLYHG WKHKLJKHVW FRROLQJ
ORDGV7KURXJKWKHVHGDWDLWFDQEHGHWHUPLQHGWKHHOHPHQWDOEUHDNGRZQGDWDVZKLFKDUHIDEULFJDLQVVRODUJDLQV
YHQWLODWLRQ JDLQV LQWHUQDO JDLQV DQG DOVR LQWHU]RQDO JDLQV+HDWV RQ URRPV DUH JHQHUDWHG IRUP IDEULF JDLQV VRODU
JDLQV YHQWLODWLRQ JDLQV LQWHUQDO JDLQV DQG DOVR LQWHU]RQDO JDLQV WKDW LQGLFDWH WKHUPDO SHUIRUPDQFH RI EXLOGLQJ
HQYHORSHDQGRFFXSDQWVDFWLYLW\LQURRPV
260   Ima Defi ana and Collinthia Erwindi /  Procedia - Social and Behavioral Sciences  179 ( 2015 )  258 – 265 
%XLOGLQJGHVFULSWLRQ
,765HFWRUDWHEXLOGLQJLVDEXLOGLQJZLWKDUHFWDQJXODUJHRPHWU\FRQILJXUDWLRQDQGYRLGVLQWKHFHQWUDODWULXP
6SDFHV LV DUUDQJHG LQ WKHRXWHUSHULPHWHU )LJXUH %XLOGLQJ IDFLQJ LV VRXWKZHVW2Q WKH JURXQG IORRU  YRLG LV
IXQFWLRQHGDVDKDOOZLWKDVWDLUFDVHLQWKHPLGGOHDQGDOVRDVYHUWLFDOWUDQVSRUWDWLRQ,765HFWRUDWHEXLOGLQJFRQVLVWV
WKUHHIORRUV
$OOWKHEXLOGLQJZDOOFRQVLVWVDKDOIEULFNFPDQGSODVWHUHGERWKVLGHV5RRIPDWHULDOLVWLOH7\SHRIURRI
LVSLWFKURRI(YHU\ZDOORQHDFKIORRUKDVGLIIHUHQWRSHQLQJDUHDOHVVWKDQIORRUDUHD



)LJ)LUVWIORRURI,76UHFWRUDWHEXLOGLQJ
VRXUFHFRXUWHV\RI,76

7KHLGHQWLW\RIWKH,765HFWRUDWHEXLOGLQJLVWKHIORRUDUHDLQDERYHLVJUHDWHUWKDQLQEHORZ,WKDVFRQVHTXHQFHV
LQZKLFK VSDFHV RQ WKH WKLUG IORRU UHFHLYHV JUHDWHU KHDW JDLQ WKDQ LQ WKH EHORZ VHH ILJXUH DQG ,Q DGGLWLRQ
DQRWKHUFKDUDFWHULVWLFRI,765HFWRUDWHEXLOGLQJLVDWUDGLWLRQDOURRIZKLFKLVFDOOHG-RJORVHHILJXUH


D       E
)LJD6HFRQGIORRUDQGE7KLUGIORRURI,76UHFWRUDWHEXLOGLQJ
VRXUFHFRXUWHV\RI,76

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

)LJ6LGHVHFWLRQ,76UHFWRUDWHEXLOGLQJ
VRXUFHFRXUWHV\RI,76




)LJ)URQWRI,76UHFWRUDWHEXLOGLQJ
VRXUFH'HILDQDHWDO

5HVXOWDQGGLVFXVVLRQ
7KH LGHDO VKDSH RI EXLOGLQJ IRU HQHUJ\ HIILFLHQF\ LV D FRPSDFW 7KH  VXUIDFH WR YROXPH UDWLR  LV VPDOO 7KH
FRPSDFWEXLOGLQJKDVPLQLPDOHQYHORSHLQZKLFKKHDWJDLQFDQEHPLQLPL]HG
)RUHQHUJ\HIILFLHQF\SXUSRVHVWKHUPDOFRPIRUWGHPDQGRIWHQFRQWUDU\WRDYDLODELOLW\RIGD\OLJKWLQJ'HVLJQRI
RSHQLQJVLQWKHIDFDGHQHHGVWREHSODQQHGFDUHIXOO\LQRUGHUQRWWRLQFUHDVHKHDWJDLQWKURXJKWUDQVSDUHQWHOHPHQWV
VXFKDVJODVV7KHKLJKYDOXHRIJODVVWUDQVPLWLRQOHDGVWRWKHUPDOGLVFRPIRUWLQEXLOGLQJV0DWHULDOVHOHFWLRQDQG
DYDLODELOLW\RIJODVVVXQVFUHHQVRYHUFRPHWKLVFRQIOLFW
8QGHUVWDQGLQJ WKH EXLOGLQJ HQYHORSHSHUIRUPDQFH DQGRFFXSDQW¶V DFWLYLW\ LQ URRP LV YHU\ LPSRUWDQWZKLFK LV
UHODWHG WR HQHUJ\ HIILFLHQF\¶V JRDO  'HYHORSPHQW RI EXLOGLQJ HQYHORSH GHVLJQ VWUDWHJLHV FDQ UHGXFH HQHUJ\
262   Ima Defi ana and Collinthia Erwindi /  Procedia - Social and Behavioral Sciences  179 ( 2015 )  258 – 265 
FRQVXPSWLRQ %XLOGLQJ HQYHORSHV KDYH DW OHDVW WKUHH IDFWRUV ZKLFK DIIHFW WKH WKHUPDO SHUIRUPDQFH QDPHO\
FRQGXFWLRQ ORDG WKURXJKPDVVLYHPDWHULDO VRODU UDGLDWLRQ  WKURXJK WUDQVSDUHQW DUHD DQG DLU WLJKWQHVV YHQWLODWLRQ
JDLQ.
7KHUPDO SHUIRUPDQFH VLPXODWLRQ RI ,76 5HFWRUDWH EXLOGLQJ LV FRQGXFWHG WR XQGHUVWDQG KRZ GHVLJQ RI WKH
EXLOGLQJHQYHORSHLQIOXHQFHWKHFRROLQJORDGVGXULQJD\HDU)LJXUHVKRZVVLPXODWLRQUHVXOWVRIFRROLQJORDGZKLFK
LQGLFDWHWKHUPDOSHUIRUPDQFHGXULQJD\HDU

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

)LJ&RROLQJORDGVRI,76UHFWRUDWHEXLOGLQJGXULQJD\HDU
VRXUFH'HILDQD

%DVHGRQPHWHRURORJ\ FOLPDWRORJ\JHRSK\VLFVEXUHDX %0.*1RYHPEHU LV WKHKRWWHVWPRQWKDW6XUDED\D
&RQVHTXHQWO\ LQ 1RYHPEHU  ,76 5HFWRUDWH EXLOGLQJ KDV UHFHLYHG WKH ODUJHVW FRROLQJ ORDG 7KH EXLOGLQJ LV
FRQGLWLRQHG LQ DLU FRQGLWLRQLQJ WKLV PHDQV LQGRRU WHPSHUDWXUHV DUH UHODWLYHO\ FRQVWDQW +RZHYHU WKH RXWGRRU
WHPSHUDWXUHDUHIOXFWXDWHGWKHUHIRUHFRROLQJORDGGXULQJD\HDULVDOVRYDU\,QGRRUWHPSHUDWXUHVLQ,765HFWRUDWH
EXLOGLQJZHUHFRQGLWLRQHGDW&&
,QJHQHUDOWKHWKLUGIORRUGXULQJD\HDULQGLFDWHVWRUHFHLYHWKHODUJHVWFRROLQJORDG7KHVHFRQGIORRUUHFHLYHV
WKHORZHVWFRROLQJORDG,QFRPSDUDWLRQFRROLQJORDGRIWKLUGIORRULVKLJKHUWKDQILUVWIORRU$OVRWKLUGIORRU
UHFHLYHVFRROLQJORDGDSSUR[LPDWHO\WLPHVJUHDWHUWKDQVHFRQGIORRU
(OHPHQWDOEUHDNGRZQLVXVHGWRREWDLQWKHGHWDLOVGDWDRIFRROLQJORDGIRUKRXUVKRXUO\JDLQVZKLFKKDYH
EHHQ GRQH WKURXJK (FRWHFW  VLPXODWLRQ ,W LV FODVVLILHG LQWR ILYH HOHPHQWV QDPHO\ IDEULF JDLQV VRODU JDLQV
YHQWLODWLRQJDLQVLQWHUQDOJDLQVDQGLQWHU]RQDOJDLQVVHHILJXUH
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

)LJ(OHPHQWDOEUHDNGRZQRI,76UHFWRUDWHEXLOGLQJRQ1RYHPEHU
VRXUFH'HILDQD


)LJXUHVKRZVRYHUDOO\WKLUGIORRUUHFHLYHVJUHDWHVWKHDWJDLQVIDEULFJDLQVLQWHUQDOJDLQVYHQWLODWLRQJDLQV
DOVR LQWHU]RQDOJDLQV ,W UHFHLYHV WKH ODUJHVW IDEULFJDLQV GXH WRKDYH WKHPRVWEXLOGLQJHQYHORSHDUHD  WKDQ WKH
VHFRQGIORRUDQGILUVWIORRU$OVRLWUHFHLYHVWKHKHDWJDLQWKURXJKURRI6HFRQGIORRUUHFHLYHVWKHPRVWVRODUJDLQ
EHFDXVHVHFRQGIORRUKDVPRUHRSHQLQJVWKDQWKHRWKHUWZRIORRUV
7KLUG IORRU UHFHLYHV YHQWLODWLRQ JDLQV DOPRVW  WLPHV FRPSDUHG WR ILUVW IORRU DQG VHFRQG IORRU 1XPEHU RI
RFFXSDQWV  VHH ILJXUH 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